220 4 Chapter 5 - Quadratic Functions

5.1 Exercise Set

1. Fill in the blanks.

a) A function of the form y = f(x) = ax? + bx + c is called ac O /O T function.
b) A function of the form y = f(x) = ax’ + bx + ¢ hasa graph called a_00 0 02!
¢) The lowest point on a graph that opens upward is the v/ of the parabola.

d) The vertex is the highest point on a parabola that opens RSOV .
e) The line that divides a parabola into two separate halves is called O ' & ©ov .

o~

f) A parabola is a polynomial of degree

g) Aparabola y = f(x) = ax® + bx + ¢ with a > 0, is a parabola that opens

h) A parabola y = f(x) = ax? + bx + ¢ with a < 0, is a parabola that opens A SV

i) The point on a parabola y = f(x) = ax® + bx + ¢ where f(0)=c,isthe N— \\, T of the parabola.

€
G
€
@
€
€
€
€

j) The point on a parabola y = f(x) = ax’ + bx + ¢ where flxy=0,isthe % /U of the parabola.

-~ (A
2. Which functions are quadratic functions? g
5@—x+4 b) ye3r—2yy—r +/2x d) y=x +2J*c Cm—x +§ fy y=x° +~—' L.
€
3. Find the x-intercept(s) (1f p0551b1e) y-intercept , and axis of symmetry of the following quadratic functions. a
=/ ;
a) e f(x)—x—6.>.+9 b) y=g(x)=x"—x—2 €
= - 5, 5D AOSs T ﬂ
Aok -
4 " ( \\) €
¢) y=h(x)=2x"+x-06 d y=jx)=9-x {
Fo~e — 3N 2 5
X —0NAX . T o - \ a
7 . T & A0 W L2 T ET L
e) y=k()=—x1+2x+3 7 N f) y=Ilx)=x"+1 {
— (-2 =) D (= V) d
\‘/\- \! Ve w S o B =l ) _ o :
e R e & 5 L (
g) y= m(;c—j =4..>'3 — 2+ 8 h) y=n(x)=4-—4x+ x° {
=0 = — ‘ N — & \ =D — # Lo N
- \J\"‘ .'./’\"Ek ;‘ . 7 | & (), ‘
YA o LG S — | ‘
i) y=p(:c)=x2—f5x D y=qlx)=-— 6x— 2% {
'—‘;(_‘—\\/\.!\.\“ ’ > ‘ ](,L ):- { B r/, =N -" :. “: ‘
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Section 5.1 - Properties of Quadratic Functions ¢ 221

4.  Graph the given quadratic function by completing a table of values.

b) g(x)=—x"+4

ﬁl? y 17 Y
.\ J
\ / =2
\ i -1 %
WEE >
N :
P
3
¢) h(x)=x—x P . d) jx)=—x"+x
| ¥ [ y
-3
2 ’ -8 -
* o x -1 X
: 0 | o 0 B
— L | O I =
: RS 2 INEENE
2 3 | 3
E &) k(x)=52—6 ) I(x)=—2x'+6
.)', ))
- 0 [y -
_ T -2 NN
: -1 |-S.5 1 Frt -1 '
» o |- P 0 T
] 1 [-s.¢ % 4 1 el
. 2 | —A . h‘_@"". 2 ' 1
(D 3 |—-\.S 3
"
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222 ¢ Chapter 5 - Quadratic Functions

5.  Find the following features of the given parabolas.

i) Vertex

i) Axis of symmetry

iif) x-intercept(s)

iv) y-intercept

v) Domain of f

vi) Range of f

vii) Maximum or minimum value

F i = - y’ . ¥
a) I') [« ; Sw 1 b) I)
2y b \ ;
iy x=1'2 TN i) \\ I'I
i) L o2 o * i ) ’
[ |
iv) P !II : \L iv)
v X AR v)
v) N = i, 7 vi)

d) i)

-—

vy XA K ' 1 V)

vi) \" 2 Vi)

vi i | vii)
; ¥ ¥

9 5 (C13) | 0 : T

i) X =~ | —"\ ‘ _/ NiE m 7

iif) (-2 GY 1,0 ! ™ iif) T 2
i N _/_ A

iv) M’) ; - - v B (S
o) e SEaraams!

vy ATK A 1)) 4

vi) NI Z

vi) MAdA — S vii)

=
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|
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Section 5.1 - Properties of Quadratic Functions ¢ 223

"Find a third point on the quadratic function that has the indicated vertex, and whose graph passes through the
given point. Svrer 2

C-*"L =

i mn e e
f_-- -— Lee
-~

e Ty . ’
a) vertex (3,2), poiffﬁS,j?) L\_\L b) vertex (—1,4), point (2, 5)
h _;\ rS

b Do A
i c) vertex (?;,/0),point 27,4) V% V. d) vertex (2,—5), point (=3,2)
. LA A
) S0V
' ///h h ‘) ) . .
) e) vertex (—4,2), point (—7,8) (-1 ; 2y f) vertex (—1,—4), point (3, - 6)
)
)
)
) g) vertex (c,d), point (—3,1) Q—C:*J) \ ) h) vertex (—3,1), point (c, d)
) = )
)
)

-~ 4 VRPN

| i) vertex (a,b), ]sbin;(c, d)

-+ .
Z'ZOC‘\?( ~. gj\) j) vertex (c, d), point (a, b)

7. If the graph of a quadratic function passes through the given points, find the equation of the axis of symmetry.
Does the parabola open upward or downward?

a) (0:0)’(5’ 0)’(3’1) b) (_6s3)s(5a_7:2)’(_2""'3)

%,_.‘-»- X=2.%

oeeVe oloyus

9 (5,2).(2.8).(6,8) D) (4= 1.(=8,-3)(0,- 1)
. oe=4

- oS UL .

19 (-7.-5)(-3,2).(4.2) D (~3,4).(6,6),(5.4)

R W L=0.S
‘\b - DPRMS Cown
v (hg) (a,b),(%,c),(—a,b), b>c h) (a,b),(%,c),(—3a,b), b<c
L=

Q(;ems AP
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Section 5.2 - The Standard Form of a Quadratic Function ¢ 227

52 Exercise Set

AR R |
a) f(x) u2(x-1)2—3 A / 1 /)/ T
S NEITEY
b) f(x)=—2(x+l)’—3 (VAR \\ ’I
o v, 3) . ‘ V] .
0 fx)=-20x-1¥+3 _V PHHY \
[AEEA
d) f(x)—g(x—(l, > VLt
U M1+ .
e) flx)= 2(x—l)’+3 W
o. N1, .
f f(x)-—2(x+l)’+3 _L
- . y Yy
2 f(x)- 2(x +(l)” 7/ A iif) l /\‘f \
h) flx)= 2(xﬁu(]) 2 LU
y ) y
A b4
HH
[
X \ I X
TR
T
M0
|
y y
] %
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228 ¢ Chapter 5 - Quadratic Functions

2. Graph each function y = f(x) = a(x — h)’ + k, using at least 5 points. Determine the:
i) Vertex
i) Axis of symmetry
iif) y-intercept
iv) x-intercepts
v) Domain of f
vi) Range of f
vii) Maximum / minimum value

Yy
a) y=—(x—1\2+4
n(Q,4) i) L=| b
(0,2 (- D (2,0) / 4 \b‘ x
Y TR W < & | \\»
vii) PAOOL O & ‘{l/ v
y
b) y=%(x+ 2) %{ /}\
D20 i w=-2 \ F
| ANEa x
iii) (C)) \3 iv) C-— 2 ID\
v) Y& vi) '\" PAw)
Vi) Vi~ o O
. Y
c) y =_%x2+ 6 ’D - ——_\:Z;LZ -t (O ./Ji/\v\
o0y 91D umoixe  HAHT
. P A x
i (0, (o) C:E’z\f@_) )\ = w 7 \\ -
V) @ vi) \(4_—_ (N tm . 1/ \
Vi) WO ©F & T2 -V N
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Section 5.2 - The Standard Form of a Quadratic Function ¢ 229
,5 O=—2{x+y2 12
v 2% d) y=—2(x+1f+3 ~ 2 = - 2 + vy 2

Y O L U, Cxm Ay ® :

i 2. ’

, in(0o, ) iv)(*\i(%,oﬁ LT we I *
TN

-y

[ \
% v R M)\ <3 . I \
. ~ it s -
) Vi) NAGy, R T E
.: \/ Y
' y
) e) y=%(x+2)2—6 h
i g ‘
: D(=2,7b) i) W=~2 /
' iii)(D/ Sy MO, (-4 ,O) i / )
v YR M2 o ‘\ /
Y [ 4
Vi) VAas A — (o \ :
i y I
. D y=—-3(x—1F+6 /1
AT
10,6)  x=| {mEs
i (o AEBYMNE, Y (2, l )
V) ,K vi) \[ < o é }
Vi) \WA G )
Yy
_3 .
8 y=g(x-2)y-3
i) Cz/ 33 i) =2 \ ]
iN(0,0) M (oY (4 , ) ) )
v) TR vi) \| >-3 .
VIPVIANA = 2, | L
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230 ¢ Chapter 5 - Quadratic Functions

3. Find the number of x-intercepts for the following quadratic functions.

m a) flx)=—2(x—-1¢+ 1"’3&1.(...,__ 2 b) g(x)=-2(x—1y-1
\ _
v

©) h(x)=-2(x-1) \ d) j(x)=2(x+l)’;i;1 s

P PP

e k(x)=3x"-1 = ) I(x)=-32"-1
ST __%,w
NN .
4.  Write an equation for a quadratic function with the same shape as f(x) = %x’, but with the given point as a
vertex. .
—_ 2 -
D (02 Y=ZX* b (20) \= 2 (y-7 "
z N
9 (-13) =2 (A0 2 ) (L-3) = 2 (r-0N"-2
=% ~ EREICE N
. . - N
9 (42) (= (r~ay+2 D (-2-4) -2 (A - &
3 - S

™ B e = (it W @b =1 (O % ¢
3 &

5. Write an equation of a parabola that has the shape f(x) =+3x?, and the given vertex.

a) maximum (2, 0) b) minimum (0,— 1)
— PP -
N == Niad-p S
¢) maximum (—1,4) d) minimum (1, — 2)
— ~o - - E
= =30 Oy 4 NP
e) maximum (v2,—/3) f) minimum (-1 ++v2,V5)
. X, P - 2 ” .\'\(L> o
M= A (VT W20\ E T v
6.  Write the equation of a quadratic function h(x) that 7. Write the equation of a quadratic function h(x) that
has the same shape as f(x) = @x + 1) —3 and has the same shape as f(x) x— 1)+ 2 and the
the same vertex as g(x) = 2(x +2) + 1. same vertex as g(x) =—(x +3) — 4.
T - Ry
N =Ly 4 \ = %.LL+ N
2 S
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Section 5.3 - Finding the Equation of a Parabola ¢ 233

53 ‘Exercise Set

\_. Determine the equation for the parabola.
y y

a) b)

y Yy
, ) T d)
| I \
) | | I \
\ 1
) x x
i \
, i O3 f ¥
! ; 1
M= 30N = o
y y
e) ' f)
;
- x Q:r“_\_. x
4 4
A
/
N=1 O+ — o
&
y y
2 N / h)
\ o= . T
N s X $ ! x
N 4 J
] \
| |
[} )

\\: -‘%(_L:\'\\L... L
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234 ¢ Chapter 5 - Quadratic Functions

2. Find the equation of a quadratic function whose graph satisfies the given conditions.

a) vertex: (2,9) x-intercept: 5 [ = ) b) vertex: (—2,12) x-intercept: — 4
=02 A
ri> - i:)s C_ -~ - )_L ! ::\\
—_ &' 2 \<
—\ =0 N — (Y 4
¢) vertex: (1,—4) x-intercept: —2 [ . ; o~ @) vertex: (—4,12)  x-intercept: 4
\ =X ( ~_ ‘\ -
0= OV
=OTBY — AT
f g Y (™ —\)) A
afao S NTAG
e) vertex (—3,— 5) y-intercept: 1 ¢ f) vertex: (2,4) y-intercept: — 3
\\\—f {— o o —_—<
| = DY RN
b =0 (R)Y*
. L S O», = e - . =

g) vertex: (1,4) point: (2,3) h) vertex: (—2,—4) point (—=3,—1)

\\VQQ \\L‘

i) vertex: (0,2) point: (%%) j) vertex: (—3,0) poinl:(—%,%)

\: OXS ~2
B2 e 1N +7

) M=

~J

— N =Cx 1
i J - = s o= =2

k) vertex: (\/55) point: (*3\/5,7 3) 1) vertex: (_‘/E,_ 6) point: (3@,2)
NEG e Ry

\WL-_ r(’ ) L

b

X
\
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(e
z ~ X Jix
(£0)(01-)(0's-) @ (0°9)(£0)(0'1-) @
(S J
1L="X
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236 ¢ Chapter 5 - Quadratic Functions

4. Ifaparabola has x-intercepts a and b, what is the S.  Find all values of & so that the vertex of the graph
x-coordinate of the vertex? Y = x*+ kx + 16 lies on the x-axis.
Oto e ovevo Qg\
2
,J[
6.  Determine the quadratic function £, with zeros 7. Determine the quadratic function f with points
—2and 6, and range y < 4. C——‘;_/ S (—3,5) and (1,5), and range y =>—2.
« Q% "f’\f";':_% Saa\ic ey
TOADS L TLY oo /.

——————

2
Mol -2 44 M= 1@;— NEaa
O= 0 (~2-2Y aa
— & "'C.\(\(o\ &:“\/4

8. Ifthe graph of the quadratic function 9. Consider the quadratic equation y = ax* + ax + b.
(m\ A(x) = ax® + bx + ¢ passes through the origin, Find the vertex if a = 4b.
what is the value of ¢? LD /03
O =y ¥alisy v
o= C.
10. How far from the origin is the vertex of the 11. Find the distance between the vertices of the
parabola y = —2(x — 3)* + 42 parabolas y = (x + 2)* + 6 and
(2 & =—2(x—4)Y -2.
P ) \{ L% 5 4‘) Y ( )
<
)'-+-4 tz A
28 =g

1k et R Mo e,

S=ab

e N B e B e BB B B B B N 8 Wl B T W 0 Y Wl Ml B, L R
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Section 5.4 - Standard Form to General Form ¢ 239

Find a number that makes the equation valid.
) (x+1P=x"+2+ |
¢ (x+2f=x"+4x+ “-

e) (x+3)2=x2+6x+ﬁ

) (x+4)z=x"’+8x+Lp

b) (x—1F=x*—2x+ |

d) (x—2F=x'—dx+ &

H (x—3F=x'—6x+ )

h) (x—4f=x"-8x+)lo

Find a number that makes the expression a perfect square of the form (x + /). = :‘ \/ Ql Q - S
a) x*+2x+ | b) x*—2x+ |
“‘_A. N r\.__\ _
¢ P+ A d) x*—4dx+ 4
|
A !
& S rﬁ'\ Q
e x*+5x+ A 2= Tx+
) ‘l\_\ _Cl [) ' ‘-x —4*
Z ot )
g) +bxd — h) x*-bx+ O
4> ) ) C\'
: > .'.‘1'
3. Find a number to make each side equal in value.
a) X*+6x+ T =(x+ > ) b) ¥~ 10x+2S=(x— = )
W === N e
25 s 49 i
) X*+5x+—=(x+"75)° d)y x*—7x+ =(x— T2 )
) xSt T (e ) i+ G- )
Z \ \ 3, 3
e) ¥*+5x+35 =(x+ 3 ) ) ¥*—-x+7 o =(x-——=)
i a4 AT T
- 5 L-z- ‘
g PHbx+ b= (x+ )¢ h) x2~%x+.__._b _i(x -0 )
. 2 20 20,

4

THEORY & PROBLEMS FOR PRE-CALCULUS 11 - Copyright © by Crescent Beach Publishing - All rights reserved.
Cancopy © has ruled that this book is not covered by their licensing agreement. No part of this publication may be reproduced.




240 ¢ Chapter 5 - Quadratic Functions

4. Find the vertex.

a) flx)=x"+4x+3 b) g(x)=x’+6x+‘10
OO)= bc-\-arwu & 4N

~
LFON=COx V"= 4+,

oD Ge =\ N )

¢ h(x)=x*—8x+15 d) j(x)=x"—10x+18

MO = O e e Ma) 4 S
WO = Ce-a T e\
VLY = A Y - N (a,m\)

e) k(x)=x*+3x—8  Ux)=-x"—-3x+5
KOOy = (v 31,~§~j% 2\~ %
-2 "‘"‘
)
OO :C_“L-’\-},_\)L — 4| \/ng —a
- 2 a = =
g) m(x)=3x*—18x+25 h) n(x)=-3x"+5x—-3
OO =B -+ A - AN s
e R
MLL\—- %;C”‘L—-—’?;)Lw =
A O BTN — N(z,2)
i) p(x)——x —3x+4 b)) q(x)=—%x’+4x—1
PO =1 LI <o“L+:L N+ 4
-2

oy = - -
PO \TC,Y_, ?;\’ %+4 \/(%f\/?,)
p ) -’—-%ICX:”"S‘UL —L

k) r(x)=06x’+2x—-3 2s 2 ) s(x)=—%x’+%x+%
W)=+ 1o +a -2
59 \oj:
™ b =
rOO=0- (TS — £-3 V(= e
) ——
(OO =0. Co(l—\—_g_\ . \q_/ E

2222RRARARAAAAAAAANALRASAAASARRARARARLARSS
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Section 5.4 - Standard Form to General Form ¢ 241

5." Find the x and y-intercepts, if possible, for each quadratic function.

a) flx)=(x—-3)—-4 - b) g(x)=(x—3)*+4
G-k = y= (3R —4 =g

N

( ~ —=\&

R e,

— L = 2. B

'\I‘_ = =2 4+ ~ _j.." = ) “'\

._ ¢ h(x)=4(x+1)*-36 - - d) j(x)=-2(x+3)*+11
b \{k \\\ N\ 17 — L s A [ \ P S .
|1 \ ~ D - L
: ’_;,_ A p _ﬁ = _* 3 '._‘_,f:‘
b Lo 4 | -
. —_— -~/ - \ "‘. 4 - »
" S = AU =T Ay A g e
: __ 1 12 ’
D e) k(x)——?(x——i) ) I(x)=x*+5x
‘. N [=\ [ —\
4 TRy ER
p LVE =D O=- / o, S T T Y

4 2 7
.
.\
] g m(x)=—2x>—4x—6 h) n(r)=§lx2—3x - g
' = -,'*;-\:1\ i (=
:iﬂﬂt~,~ P

" e o s e

' (G Gl Ps G
)
b : . " 19
) ) p(x)=-3x"—5x i f](x)=—5x —4x~—-3—
) e o B —~ER R0
) O=> (v —-<
' C o
) S
) k) r(x)=—04x"+2 D s(x)=6x"—v2x-2
P > 2
)

I D E—oLaxt 4y

—
.~ o o e t »
) L~ o, 4 L~
Sy ~~ &
| _ . p -

| o= e
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242 ¢ Chapter 5 - Quadratic Functions

6.  Graph each quadratic function. Find the vertex, axis of symmetry, x-intercept(s), and y-intercept of the graph.
-, ) 3

a) flx)=—x*—4x ‘ y
Loy=— (O ax & - &) vertex (."' 2 ,dV\,
FOON=— U > 4 axis of symmetry _ L& — ) /f T
x-intercept(s) < SUEN 7 “, :
y-intercept ___ S ) ": ‘!‘1
b) g(x)=—x*+4x-3 Y y\l/
%LL\ e C“,{_"f—* a4 i )~ vertex _( 2 .\
OS )= — (X =2 "~_:L—l~ LB axis of symmetry __ L &
Q_)(_,"TC_:') =—( :\__Lf A § x-intercept(s) (\ TN (2, 7 ¥
‘ y-intercept L > \ ; A\!l
VAR

c) h(x)=x*—4x+5
OO (Peap A -~ & s g

N

- -SSR vertex ( £ )

- ! —_—
g — -~ — 7 ¢ \ — . . - -
\/'vz‘r\——\ — L.L— )T — & g axis of symmetry A L
. _ 7 (I S - W . . g : X
OO = (=) "=\ x-intercept(s) _ VK -
y-intercept _(_ S S

d) i(x)=—2x"—4x+3 p
\
Ml N = £~ T \ P
N~ A o I \ . vertex _L_ |, Tn) T }
N4 - - ( ‘ = axis of symmetry _. " — | i
Yy = =— £ Y T x-intercept(s) ( T = R
(S —=— v AL e y-intercept [ 5. :'_-.-“J_ H -
[ &/
) _ o - ) ¥ } y -* R :\ i ) X
| (_ e) Jj(x) ;395 % & . V73 y
)= N T o . ) T T T
> o | ) {4 KN S ¢ S ) vertex _/ * Il
\\"\_i"}p\'; ' = . axis of symmetry - —T AN
p2 P = . : ,(‘ N / A\ X
A, —interce O O K ' 4
x-intercept(s) O) ijo) f
y-intercept _(t_)_’)_\ B xli EEN
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6 9 .k(x):"“zxz"gx_ﬁ +
KO =2(1 At A — | ‘

vertex (— 2 D)
’ P ‘ HEEN
=2y , P
SE ) e ) R axis of symmetry L = - ENEE
() =-20C 20N+ ; AT § . x
O - : X-intercept(s) (—= 5\~ ) AT |
{
y-intercept _(O —(~) - ANEN -3
1
g lx)=-3x"+6x+3
- 2 M. . — ™~ A2
]C-)-;_ )= (=~ 2 ‘. 1 ) 5 _, J:ﬂ
) =R 3=1 e aug vertex (| o) - f \
D \()= -3 -+ G axis of symmetry __ ~ = | R E W -
[ g x
p b= —2( Y -\ \* x—intercept(s)(\ =T Ow m
- - e ' ; £ ] =
: D=y A\ " y-intercept (;Q‘ 2 D
. :l, f‘; = ‘l -\
) h) mx)=—~3—x2—2x+l
D OO ==L (g P din sl W, IR LS vertex (=2 4N
) I el S — ) -
'nf“ AWA (LY = = () = axis of symmetry -~y = — 2 EREELN
) - N x-intercept(s)( =T LV |
) v ( L‘\\, — "'_‘lhn_fv 2 -+ A 4
S y-intercept (> ()
’ "‘4 - 'd " ke 7R " D=~ &2 \I'(:- "
— e - & = N e 2> )
) S
! / ) n(x)=|x*-4]| - W= =%+
’ vertex
|
l axis of symmetry
| _
r N X-Intercept(s)
| R .
/ r y-ntercept
| D p(x)=]=x*+2x + 3|
/ ' vertex
axis of symmetry
x-intercept(s)
A
y-intercept
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244 ¢ Chapter 5 - Quadratic Functions

7. Find the vertex of f(x) =x"+kx+4. 8. Find the vertex of g(x) = 2x* + kx + k*.
> < I S S
LoD = (X e = - & ) T a
") - xt g
ks <
N — e — ? a2
( - D s

9.  Find the vertex of h(x) = 2x* + ax + b*. 10. Find the vertex of i(x) = px* — 3x + p. d
1
T G - O < - N i
NO) = 2+ 2 v e )+
Y -
\.f“ [ _— -‘ C‘L ~ [ ‘*\‘i _ ‘) . X _L g
e e st e -
% i
\ e Q) ,——/\ A \i _: -
/ (\ <A ) CZ - ) -
11. Find the vertex of j(x) = kx(8 — x). 12. Find a such that f(x) = ax’+ 4x — 4 hasa -
PN Rl Y =~ 2 maximum value at x = 6, !
5& M) - O . B ! - . -
b N e R Gt [y e LB
A=) ~( L A2 T =) -
/ —— - “L'| \ | (o
JL,V, (o =4y - Vel -
) (2 : =
- ) O
13. Find b so that the function f(x) = 2x*+ bx — 3 14. Find ¢ so that the function f(x) = 0.1x*+ 7x + ¢ -
has a minimum value of — 5. " . has a minimum value of — 120.5. -
R—/ -/ - [l -l;-c;- ‘QA"‘- -
AOOYE UL o e I8) 2
o 2 e\ A 2 &
; .’('_," ~
== "'.c-"l = = s l
Z :%
- 2 - 'r'_“,";- =\ -
z - “ - (o - \'-, — - ‘,Li.i-..
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256 ¢ Chapter 5 - Quadratic Functions

5.6 Exercise Set

1. The Acme automobile company has found that the
revenue from sales of cars is a function of the unit
price p that it charges. If the revenue, R, is
R =—1p*+ 2000p, what unit price, p, should be
charged to maximize revenue? What is the
maximum revenue?

{ 2 VDR N e et i T
\2-_—, -\ (D" — A-QO00 P T A I D o5 K ¥
5 |
g 4 =
7 - v , ‘
(k"- ' ki : PR e P - B D
5
p
D/“ '\_ f:‘— ..... =% ~ ~ \\
e O e - . 0 O s, W

3. Find the rectangle of maximum area that can be
constructed with a perimeter of 36 cm.

~ T B E N
/——\' ',l o - ‘L[ T— I:':?Efl_-./,
Y Bo = 2t Ly o
-~ RBloT 2 X Ly SN
o ~ \ D G R
\‘: % - ! e / | VOO
b - ;’ Q/(\J O
C\ =0 '\'\\ QL S \ \(;\_:\ = ‘\.‘ (&«\“L - ~_ 1 \Z A}
- - ) N
p\ _ L—)C‘_ — “CI);:-\L * %“\ - ~E}‘“ \ F—:l‘} ""--.:i\_ - - L'- )" e "j‘ ._ " \':(“‘\

5. A cannon shell is fired from a cliff 100 m above the
water. The height, A, of the cannon above the water is
given by h =—0.005x* + x + 100, where x is the
horizontal distance of the cannon from the base of the
cliff in metres.

a) How far from the base of the cliff is the height of
the cannon shell at a maximum height?

b) Find the maximum height of the cannon shell.

¢) How far from the base of the cliff will the cannon
shell land in the water?

N=-0.0o(OC—2

OGN PAO0N -4+ 1O
n=-0.0555% S5+ SO0

\ == f o= f . % —— )

Y\~ OO S X~ \SO) +\C D
N , . =
- ) b

e
: 7.‘}’,' 3 il .f— __T‘ , .

",' ) . "\S‘for_),’:g_ﬁr_\_ T —os — D > ey
) r’,_),r.;:.-,-- Yo' = " e _ ~ 2 e Ty :__t‘_“
=) ' > SO 0E0 ) © p U W IRV T LN

2. A cattle ranch with 6000 metres of fencing wants
to enclose a rectangular feedlot that borders on a
river. If the cattle will not go in the river, what is
the largest area that can be enclosed?

4. What is the minimum product of two numbers
that differ by 8? What are the numbers?

6. The school play charges $10 for admission, and on
average 80 people attend each show. For each $1
increase, attendance drops by 5 people. What price
should the school charge to maximize revenue?
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Section 5.6 - Applications of Quadratic Functions ¢ 257

7. Acompany can sell x stereos at a price of 8. A 20 cm wide sheet of
$(500 — x). How many stereos must be sold to metal is bent into a
maximize income? Find the maximum income. rectangular trough.
S f’.‘_i_.._;,“ml_b__r Nx =—x 2w TS How high must the
. ) . trough be to maximize
R=~ i ot v B Yy YA r A s N the trough’s volume?
(Q* ~ (L= 2TSONT =+ 2. S0
/:. _ ’3
20 e
CS":‘-“Q Ve '\..:) W SVAALL
b 9.  The sum of two integers is 10, and the sum of their 10. A parabolic arch has a span of 50 m and a
'. squares is a minimum. Find the integers. maximum height of 10 m. What is the height of
i AL 1 I ?
. 4 -\) ~_ the arch at a point 10 m from the centre?
B =) 'o—«
B LT+ (Y
B
U = P |y Nl . %
B e ) WSO 20T M =T o D,
: SO0 =2 O —ox £S T 2SN\ @0
- [ ~ e :
D 2(L—S) = QO T\
] =2 DD LES T bShA B onve <
B 11.  Arancher has 1200 m of fencing to enclose two 12.  Semiahmoo Fish and Game Club charges its
B adjacent rectangular corrals. What dimensions will members $200 per year. For each increase over
' produce a maximum enclosed area if the common 60 members, the membership cost is decreased
B sides are of equal length? by $2. What number of members would produce
n \_‘“‘*\-—"ﬁ \2CO™ . the maximum revenue for the club?
~ A ! R
p 1| v=xy S
: | =200~ 2%
\ ; _ 2 2
p A= x(boso- 2 \ /
D o = [= - :
T C AN B2
_— el Rt - O D\) — E 5 ""'-_J._fa S L
: i — O - a 00y s q s,
: A="=2({x- 200\ "+ 0 oo L= 2L ESNA
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258 ¢ Chapter 5 - Quadratic Functions

13. When priced at $10, one type of soﬁware has annual

PN sales of 300 units. For each dollar the software is
increased in price, the store expects to lose the sale
of 10 units of software. Find the price that wnll

maximize the total revenue. aave K= A o

R= (Oo+ X 20—

e -

R = ZEOD — \OU L T EOS — O
= \ /3{\ S 2O TGS \ S
R ==\ ) A oS
V= AN D 3
Pne = 1orF\o= %20,

15. An equestrian club wants to construct a corral next
to the barn, using the side of the barn. They have
300 ft of fencing. Find the dimensions that give the
maximum area.

60 ft longest support cable
10 ft
. Jle—— 2001t
| =\ (o~
2N O+ A =200
'\F'—"’Z—\;L"__ 2 AL ~ =, y . "
i A== (X3S Q00+ e
b ¥ .’ - '1 13 — : ) =
“p_ _ % ) . ‘F\ e &-‘T:‘,_, ] r‘)\l -k p \}‘:\)‘
= (VL =~ \33 -
Ve | 3oC LONMNIC= 20 v
0 \ 33 3 X _ﬁ_" J 3 T A Q, O\ % = VA
\ s - VaVrN
o (ﬁ‘f L (DQA‘" —rq D)

17. A Nmm'm window is a rectangle with a semi-circle
on top. Ifthe perimeter of the window is 24 ft,

what dimensions will maximize the area of the
window?

— 200 \ + X L0

18. A piece of string 36 cm in length is cut into two

14. Ship A is 50 nautical miles west of ship B. Ship A
is heading east at 10 knots and ship B is heading
south at 5 knots. Find the minimum distance
between the ships, and at what time it occurred.

16. The cable supporting a suspension bridge is
parabolic in shape. The support cables are vertical
cables 25 ft apart. If the shortest support cable is
10 ft long, how long is the longest support cable?

pieces. One piece forms a square and the other
piece a circle. How should the string be cut so
the sum of the areas are a minimum?
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Chapter Review

Section 5.1

1. Graph and state the vertex, axis of symmetry, x-intercept(s), y-intercept, domain, range, and maximum/minimum
value of the following quadratic functions.

y y
A
a) flx)= %xz -2x \‘ II b) g(x)= —%xz +3
\ /
:_\ C:-:(__z-_ A — &4 [ /
2 - \ N
T e A ’
Z

iz,~2) -

O0S% A =2 It s (D, D (4,0
Fowt:i(o, 0 ) B RORINZL vain —2

/

L)

1 ¥ 1 y
c) y=—§x2+2x—4 Ll 11] d) y=§x2—x—4
o — 2 f _—~ A 9 __q\ — K
=]} (L — Lk I W e e
% o -t
L X X
s i et - i S O
B T A EEaRmeaS!
- ! Wi BANEREN! |
(o R
'?___‘ e e = JJ | \\/
\!(3 /— \\) ‘\_) “ ‘\)L__ \w:-." % ‘-\7’- ‘f - ‘\ \/\/\(‘:)\"\\[‘ — '.‘

B 0O0s. I3 TT—ivL T MOne -0k s (O —4)

2. Find another point on the quadratic function. if the vertex and a point on the parabola are given.

a) vertex (—2,4), point (0,0) (‘ 4 T )} b) vertex (0,—4), point (—3,0)

¢) vertex (3,1), point (—3,4) ( — é;) d) vertex (—5,3), point (2, — 4)

7 L A 2 A A A RN AR
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260 ¢ Chapter 5 - Quadratic Functions

Section 5.2

/m\
3. For the graph of each function, state the vertex, axis of symmetry, x-intercept(s), y-intercept, domain, range, and

maximum/minimum value.

a) y=2(x—17+3 VU/%”) ' b) y=—(x+2)+1
AOS, =1 DR RKRNZ 2. »wvannA 3
Nk - = 20 N+ =< (o, 2
-k - —3=72 Cx=1Y" = 2 = Cxr N S o
¢) yj//y=(x+l)2-4. d) y=—2(x+3)+38
\/(——{TA-\, QOS2 XY= DLIR BIY>—4 A —a
3\ @ '2 —
\(— WAt NSO -4 = -2
LWL A=(xA 0" ) =4y = 1E x= R

4.  Write an equation of a parabola that has the shape f(x) =J_r—é—x2 with the given vertex. (|| ©)

a) minimum (3,— 2) b) maximum (1,4) e

~ 1

N
[
A,

¢) minimum (—1,5) d) maximum (—3,— 1)

Section 5.3

5. Determine the equation of the parabola in the form f(x) = a(x — h) + k.

Y Y
a) ,.\“' iy -‘r’) b)
/ \ = == | N
X X
/ \ / \
!J' \\ Lt "
[/ \
L [ X

N
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Section 5.5

9. Find the vertex of each quadratic function.

a) flx)=2x"—12x+7 b) g(x)=3x*+6x+2
& h(x)=—2x"+ 12x — 20 d) i(x)=—2+2x—%x2
10. If(8,0)is on y = bx + x*, what is the least value 11. If(—6,0)is on y = bx — x*, what is the greatest
of the function? value of the function?
Section 5.6
12. Find the rectangle of maximum area that can be 13. A bus touring company charges $10 per passenger,
_constructed with a perimeter of 44 cm. and carries an average of 300 passengers per day.
— D — AN . U The company estimates it will lose 15 passengers
r | ' f‘ for each increase of $1 in the fare. What is the
‘] “= XN / , most profitable fare to charge?
----- N i AN - A (’,A‘._ =
T [T 2 7 ' =
‘p_\ >z A |\2 2' J’ ) — — = ' o
Qr: - ( JL{_ — 7] !fg 2 4
Z
= — (e —\ ) ‘
AL X ~§ - f 1\ C e
N\ | 1 'r- {' Paval

| ™~

THEORY & PROBLEMS FOR PRE-CALCULUS 11 - t‘opyright © by Crescent Beach Publishing - All rights reserved.
Cancopy © has ruled that this book is not covered by their licensing agreement. No part of this publication may be reproduced.

IRRREEREERSRRRRARRRARERARRANAANAN




